Since it was demonstrated the orbitofrontal cortex (OFC) is critical to reversal learning, there has been considerable interest in specifying its role in flexible, outcome-guided behavior. Behavioral paradigms from the learning theory tradition, such as outcome devaluation, blocking, Pavlovian to instrumental transfer, and overexpectation have been a driving force in this research. The use of these procedures has revealed OFC's unique role in forming and integrating information about specific features of events and outcomes to drive behavior and learning. These studies highlight the power and importance of learning theory principles in guiding neuroscience research.
Perhaps the first clear demonstrations of the OFC's role in flexible, outcome-guided behavior and learning came from studies of reversal learning. In reversal studies, subjects must first discriminate a cue that predicts a rewarding outcome from another cue that predicts an aversive outcome or nothing. Discrimination is achieved when subjects respond to the rewarding cue, but withhold responding to the aversive cue. Next, the cue-outcome relationships are reversed. The previously rewarded cue now leads to the aversive outcome and the previously aversive cue now leads to the rewarding outcome. Reversal learning is achieved when behavioral responding reflects the new cue-outcome relationships. It has been demonstrated in a wide variety of species and settings that the OFC is critical for rapid reversal learning (Chudasama & Robbins, 2003; Dias, Robbins, & Roberts, 1996; Izquierdo, Suda, & Murray, 2004; Jones & Mishkin, 1972; Schoenbaum, Nugent, Saddoris, & Setlow, 2002; Teitelbaum, 1964) . This contribution is specific to the reversal, as impairing OFC function does not typically impair acquisition of the initial discrimination. The OFC is then not necessary for learning, per se, but is necessary for learning in the face of changing cue-outcome relationships.
At first glance reversal learning appears simple: subjects learn two cue-outcome relationships, these relationships are reversed, and subject's behavior reflects the reversal. A closer look reveals the simultaneous and concurrent changes taking place during reversal, which make pinpointing the contribution of the OFC difficult. In the initial discrimination subjects learn many associations between cues, responses and outcomes. These associations range from simple, habit-like associations to more cognitive associations by which cues contain information about predicted value and/or sensory features of outcomes, all of which may influence responding. These associations may be rewarding or aversive, adding the dimension of value. Reversal does not consist of changing only one of these associations, but all of them. . . simultaneously. This requires learning, which invokes the need to signal accurate predictions, in order to engage error and attentional mechanisms to drive learning. Reversal also introduces the concurrent need for behavioral inhibition and engagement. Subjects must withhold a previously learned response while in the same setting engage a previously withheld response. Because reversal performance is assessed in a single format, wherein several processes are concurrently happening, it is difficult to distinguish deficits in these learning mechanisms from deficits in performance.
In some ways the difficulty in interpreting reversal data may account for its popularity. Because reversal learning consists of simultaneous changes in a variety of factors it can provide support for many potential theories of orbitofrontal and prefrontal function. For example, response theories have long claimed the role of the prefrontal cortex -and the OFC in particular -is to inhibit previously learned or prepotent responses (Eagle et al., 2008; Ferrier, 1876; Fineberg et al., 2010; Izquierdo & Jentsch, 2012; Jentsch & Taylor, 1999; Jones & Mishkin, 1972; Man, Clarke, & Roberts, 2009) . Value theories generally claim the OFC is necessary for the use or assignment of value (Levy & Glimcher, 2011 , 2012 Padoa-Schioppa, 2011; Padoa-Schioppa & Assad, 2006; Plassmann, O'Doherty, & Rangel, 2007) . This is a common currency in which incommensurable goods (apples and oranges) may be compared.
